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My invention relates to apparatus for the
control of highway crossing signals, and has
for an object the provision of novel and im-
proved means for controlling a crossing sig-

.§ nal by one or more short auxiliary track cir-
cuits located within a main track circuit. -

I will.describe two forms of apparatus em-

~ bodying my invention, and will then point out
the novel features thereof in claims.

10 - In the accompanying drawings, Fig. 1 is a
diagrammatic view showing one form of ap-
paratus embodying my invention and involv-
ing only one short insulated section within a
main track section. Fig: 2 is a diagrammatic

Ap view showing a modified form of apparatus
also -enibodying my invention and involving
thiree short insulated sections within a main
track section. _ ,

- Similar reference characters refer to simi-

20 lar parts in each of the views.

. Referring first to Fig. 1, the reference char-
actér A .designates a railway track along
which traffic normally moves in -both direc-

_ tions, which track is intersected by a highway

256 H. The track A isdivided by insulated joints
2 to form a main track section C—D, and this
section is provided with a track circuit com-
prising a source of current T and a track
relay R. The source of current T is a trans-

~ 30 former, the secondary.of which is connected
across the rails of the section C—D, and the
primary of which is connected with a source
of alternating current the terminals of which
are designated X and Y. . The track relay R

36 comprises two windings 3 and 4; the former
of ‘which is connected across the rails of sec-
‘tion~C—D, and -the latter of which is sup-
plied with alternating current in the manner
hereinafter explained. R R

40~ The lower rail of the track A is divided by
additional insulated joints. 2* to form an
auxiliary track section 14, and the track cir-
cuit current for the main section C—D is
carried around the:section 14 by a conductor

45.15. The auxiliary section 14 is provided with
a track circuit comprising a transformer T*
and and auxiliary track relay R*~ Winding 4

.of track relay. R is provided with a circuit
- which passes from terminal X, through front
50 .contact 5 of relay R*, and winding 4 to ter-
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minal Y. It will be seen, therefore, that
winding 4 is deenergized whenever the auxil-
iary track relay R*is open.

The auxiliary track section 14 is located

adjacent the highway H, and the intersection -

of the highway and the railway track is pro-
vided with a highway crossing signal S,
which, as here shown, is an electric bell. This
signal is controlled by the two track relays
R and R~ through the medium of o signal
relay I, a slow-releasing relay ¥, and a stick
relaiv G.

The signal relay F is provided with a main
circult which passes from terminal B of a
suitable source of current, through front
point of contact 8 of relay R, and the wind-
ing of relay E to terminal O of the same
source of current. Relay F is provided with
a circuit which includes a back point of
contact 6.of relay R*, which circuit will be
obvious from the drawings. Relay F is
provided with an auxiliary pick-up circuit
which passes from terminal %, through the
front point of contact 6 of relay Rx front
contact 7 of relay F, and the winding of relay
E to terminal O. The stick relay G is pro-
vided with a pick-up circuit which passes
from terminal B, through the back point of
contact 8 of relay R, front contact 11 of relay
F, and the winding of relay G to terminal
O. This relay is provided with a stick cir-
cuit which passes from terminal B, through
the back point of contact 8 of relay R, front
contact 12 of relay G, and the winding of
relay G to terminal O. The relay E is pro-

‘vided with a stick circuit which passes from

terminal B, through the back point of con-
tact 8 of relay R, front contact 13 of relay
@, front contact 9 of relay I, and the wind-
ing of relay E to terminal O. The crossing
signal S is provided with a circuit which in-
cludes back contact 10 of relay E and which
will be obvious from the drawings.

When section C—D is unoccupied, track
relays R and R* are energized, signal relay
K is energized so that signal S is silent, and
relays F and G are deenergized. When u

_train moving in either direction enters sec-

tion C—D it will open track relay R and this

‘will open the first circuit for relay
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E so that relay will open and  signal
S will start to operate. When the train
enters the auxiliary section 14, it will open
relay R and this will close the circuit for
relay F at the-back point of contact 6. The
closing of relay F will close the pick-up

circuit for relay G at contact 11. When the -

rear end of the train passes out of section

14, relay R* will again become energized,

and during the brief interval of time be-
tween the closing of the front point of con-

tact 6 of this relay and the opening. of con---

tact 7 of relay F, relay E will become ener-
gized. The stick circuit for relay E will
then become closed and the stick circuit for
relay G will be held closed, so that relay E
will remain energized. Signal S will cease
operation as soon as relay E closes. When
the train passes out of section C—D, track
relay R will again become energized, thereby
opening the stick circuits for relays G and
E at the back point of contact 8, and closing
the main circmit for relay E at the front point

.of contact 8. ~

The reason for controlling winding 4 of
track relay R by relay Rx is to avoid ener-
gization of relay R in the event that a ‘car
having a wheel base less than the length of
track section 14 is left standing in this sec-
tion. If this should occur, auxiliary relay
R* wiil be open so that the circuit for wind-
ing 4 of relay R will be open, with the result
that the latter relay will be deenergized.

Referring now to Fig. 2, the track section
C—D is provided with three auxiliary sec-

tions 142, 14" and 14° and each of these sec-

tions is provided with an auxiliary track cir-
cuit including a transformer T and a relay

. R provided with suitable distinguishing ex-

ponents.” Each auxiliary track section is
bridged by a conductor 15 to conduct the
main track circuit. current around the aux-
iliary section. Winding 4 of the main track
relay R is controlled by contacts 30, 31 and
82 of the auxiliary track relays R, R” and
Re, in order to avoid false energization of
relay R in the event of a car being left in
any one of the auxiliary track sections.”

The railway track A is intersected by a
highway H at track section 14 and the pur-

“pose.of the other auxiliary track sections is’

_to start the operation of the crossing signal
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S when a train approaching the highway H
enters the section 14® or 14°, depending upon
the direction of movement of the train:

_The signal 8 is controlled by a signal relay

E in the same manner as in Fig. 1; and
relay K is in turn controlled by slow-releas-

‘ing relay. F and track relay RP also as in
Fig. 1. ‘

The signal relay E is further controlled by
two directional relays K® and K%, Relay

K& is provided with a pick-up circuit which

65

passes from terminal B, through back contact
17 of track relay R, winding of relay K¥; and

1,827,774

back contact 24 of relay K¥. Relay KT is
provided with a stick circuit which passes
from terminal B, through the back point of
contact 8 of track relay R, front contact 22

_of relay K& winding of relay. K®, and back

contact 24 of relay KV to:terminal O. Relay
KWV.is provided with a similar pick-up cir-
cuit including back contact 20 of relay Re

“and back contact 21 of relay K=; it 1s also

provided with a ‘similar. stick circuit which
includes the back point of contact 8 of relay
R, front con’act 25 of relay KY, and back con-
tact 21 of relay K® The additional circuits
forrelay E will be traced during the explana-
tion of the operation of the apparatus. =

- As shown in the drawing, section' C—D is
unoccupied,so that all of the track relays are
energized and signal relay B is energized,
with the result that signal S is silent. - The
directional relays K are both deenergized.
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If now a train moving toward the left en-

ters -section C—D, it ‘will -open-track relay
R, but this will have no effect on signal relay

- K because of a circuit which passes from ter-
minal B, through front contact 16 of relay |

R# front contact 18 of relay B, front-contact
19 of relay Re, and the winding of relay E
to terminal O. 'When the train-enters section
14°, however, it will open relay Re, thereby

opening at contact 19-the circuit just traced

for relay E, with the result that this relay
will become. deenergized and will cause the
signal S to operate. The closing of back con-
tact 20 of relay Re will close. the pick-up cir-

cuit for directional relay K, and this relay

will then remain closed by virtue of its stick
circuit until the train passes point C. When
the train enters section 14%, it will open track
relay R®; thereby energizing relay F, and

14®, relay E will-become energized during the

‘brief interval betwen the closing of relay
‘RP and the opening of relay F.  Relay E

will-then remain energized: due to.a stick cir.

cuit which passes from terminal B, through "}

front contact 26-0f relay KV, front-contact 18
of relay E, front contact 19 of relay Re, and
the winding of relay E to terminal Q.. When
the train passes.through track section 14s,
it will have no-effect.on relays E, KE or KV,
When the rear end of the train. leaves sec-
tion C—D, track relay R will close, thereby
releasing relay KW and:closing the main: cir-
cuit for relay E. : R

- When: a train- moving toward the: right
passes through section C—=D, the operation
will be the same-as before, except that direc-
tional relay K% instead of KV will become
energized. After the train passes’section

14%; the stick circuit for relay E will then be

from terminal B, through contact 16 of relay

“R#, contact, 18 of relay E, contact-23 of re-

lay K&, and the winding of relay E to termi-

nal Q. In all'other respects the operation of
‘the apparatus will be the same as that which

1vo

‘when the rear-end of the train leaves section ™ \,=
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occurs when a train moving toward the left
passes through section C—D.

Although I have herein shown and de-
scribed only two forms of apparatus embody-
ing my invention, it is understood that vari-
ous changes and modifications may be made
therein within the scope of the appended
claims without departing from the spirit and
scope of my invention.

Having thus described my invention, what
I claim is:

1. In combination, a main section of rail-
way track one of the rails of which is divided
to form an auxiliary section, a track circuit
including a main track relay for said main
section, a track circuit including an auxiliary
track relay for said auxiliary section, a
signal relay, a slow-releasing relay, a stick
relay, a circuit for said slow-releasing relay
including a back contact of said auxiliary
track relay, a pick-up circuit for said signal
relay including a front contact of said aux-
iliary track relay and a front contact of said
slow-releasing relay, a pick-up circuit for

5 said stick relay including a back contact of

said main track relay and a front contact of
said slow-releasing relay, a stick circuit for
said stick relay including a back contact of
said main track relay, a stick circuit for said

an. signal relay including a back contact of said

main track relay and a front contact of said
stick relay, a second pick-up circuit for said
signal relay including a front contact of said
main track relay, a highway intersecting said

s track adjacent said auxiliary section, and a

highway crossing signal controlled by said
signal relay.

2.-In combination, & main section of rail-
way track one of the rails of which is divided
to form an auxiliary section, a track circuit
for said main section comprising a source of
current and a main track relay each of which
is connected across the rails of the section, a
track circuit for said auxiliary section com-

5 prising a source of current and an auxiliary

track relay each of which is connected across
the rails of the section, a highway intersect-
ing said track adjacent said auxiliary sec-
tion, and a signal for said highway controlled
jointly by said two track relays.

3. In combination, a main section of rail-
way track one of the rails of which is divided
to form an auxiliary section, a main track
relay having two windings, a track circuit
for said main section including one winding
of said relay, a track circuit for said auxiliary
section including an auxiliary track relay, a
circuit for the second winding of said main
relay controlled by a front contact of said

auxiliary relay, a highway intersecting said
_track, and a signal for said highway con-

trolled by said track relays.

4. In combination, a main section of rail-
way track one of the rails of which is divided
to form three auxiliary sections, a track cir-

3

cuit for said main section comprising a source

of current and a main track relay each of:
which is connected across the rails of the sec-

tion, a track circuit for each auxiliary sec-
tion comprising a source of current and an
auxiliary track relay each of which is con-
nected across the rails of the section, a high-
way intersecting said track adjacent the mid-
dle one of said auxiliary sections, a crossing
signal for said highway, and means controlled
by said relays for setting said signal into
operation when a train approaching said
crossing enters the first auxiliary section and
for stopping the operation of said signal
when the train leaves the middle section.

5. In combination, a main section of rail-
way track one of the rails of which is divided
to form an auxiliary section, a track circuit
including a main track relay for said main
section, a track circuit including an auxiliary
track relay for said auxiliary section, a sig-
nal relay, a slow releasing relay and a stick
relay, means for energizing said slow-releas-
ing relay when said auxiliary track relay is
open, means for energizing said signal relay
when said main track relay is closed, means
operating when said main track relay is open
to energize said signal relay while said auxili-
ary track relay and said slow-releasing relay
are both closed, means for energizing said
stick relay when said main track relay is open
and said slow-releasing relay is closed and for
subsequently keeping it energized as long as
the main track relay is open, means for keep-
ing said signal relay closed while said main
track relay is open and said stick relay is
closed, a highway intersecting said track ad-
jacent said auxiliary section, and a highway
crossing signal controlled by said signal
relay.

In testimony whereof I affix my signature.

GEORGE W. BAUGHMAN,
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